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(57) ABSTRACT

A user terminal receives at least one signal with information
depending on a location of the user terminal. The user termi-
nal processes the at least one signal for providing data related
to the location while it is in a cell of an accessible private base
station and saves the data as a reference data. After that, the
user terminal receives at least one signal with information
depending on the location ofthe user terminal and a broadcast
from a private base station. The user terminal processes the at
least one signal for providing data related to a location of the
user terminal and compares the data and a reference data with
each other. The controller enables a contact to the private base
station if the data and the reference data match each other and,
otherwise, disables a contact to the private base station.

50 Claims, 5 Drawing Sheets
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1
ACCESSIBILITY OF PRIVATE BASE
STATION

FIELD

The invention relates to the accessibility of a private base
station residing in a radio system which includes public base
stations.

BACKGROUND

Existing radio systems (GSM, Global System for Mobile
Communications; WCDMA/HSDPA, Wide-band Code Divi-
sion Multiple Access/High Speed Downlink Packet Access)
are not optimally suited for, for example, downloading mov-
ies from the Internet since they have been developed and
defined under the assumption of a coordinated network
deployment.

To alleviate the problem, a user can acquire a private base
station for his/her own disposal. The private base stations are
typically associated with uncoordinated and large-scale
deployment. A private base station may be called with many
names, such as Home Base Station, Home NodeB, femto
eNodeBs or simply Home Access, and it has become a popu-
lar topic within the operator and manufacturer community.

It can be assumed that the end-user buys an economic
private base station and installs the physical entity at his
home. The private base station then provides coverage and
service to the user equipment registered by the owner of the
private base station. Still, the private base station may use the
same spectrum as the radio system. The private base station
may be connected viaa DSL (Digital Subscriber Line) and via
the core network of the operator towards the Internet. Some
local breakout scenarios bypassing the core network of the
operator may also exist. In any case the consumed services of
the owner of a private base station do not eat up capacity of the
radio system.

A major requirement for private base stations is that the
system supports efficient mechanisms to restrict access to a
private base station unless user equipment have access rights
to communicate with a specific private base station. Corre-
spondingly, user equipment should not unnecessarily attempt
to camp on a cell of a private base station if they do not have
access rights.

User equipment is able to extend its list of the private base
station it has access to. In UMTS (Universal Mobile Telecom-
munications System), access to regionally restricted areas are
handled via a list of “forbidden Location Areas for roaming”
and a list of “forbidden location areas for regional provision
of'service”. These lists in the user equipment are erased when
the user equipment is switched off or when the SIM/USIM
(Subscriber Identity Module/Universal SIM) is removed, and
even regularly in a period of 12/24 hours, for instance. A new
entry—corresponding to the LAI (Location Area Identifica-
tion) received on the broadcast channel—can be added to one
of those lists. For LTE/SAE (Long Term Evolution/System
Architecture Evolution), a similar list can be defined for
Tracking Areas and can be stored in the user equipment. A
similar list does exist for PLMNs (Public Land Mobile Net-
work) as well.

In general, concepts relying on NAS (Non-Access-Stra-
tum) procedures can generate a lot of signaling between pri-
vate base stations, user equipment and the core network, as
user equipment need to learn about their restrictions once they
attempt to contact a private base station. Given the limitation
of user equipment to store lots of forbidden L Als, it might
well happen that user equipment on a daily trip through a city
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erases its forbidden L AT list several times and hence gener-
ates the necessity to contact the network in vain on daily (or
shorter) basis, introducing unnecessary power consumption
and battery drain, etc.

Initiated NAS procedures generate signaling, which
increases interference and should thus be avoided. The NAS
procedures may also cause security problems, if for instance
intermediate gateways, which serve the private base stations
and which do not have security keys of the user equipment
available, request the user equipment to authenticate itself
with permanent user equipment identifications like IMSI (In-
ternational Mobile Subscriber Identity) or IMEI (Interna-
tional Mobile Equipment Identity).

BRIEF DESCRIPTION OF THE INVENTION

An object of the invention is to provide an improved solu-
tion. According to an aspect of the invention, there is provided
a method comprising: receiving, in a user terminal, at least
one signal with information depending on a location of the
user terminal; processing, in the user terminal, the at least one
signal for providing data related to the location while the user
terminal is in a cell of a private base station; saving, in the user
terminal, the data related to the location as a reference data of
the accessible private base station.

According to another aspect of the invention, there is pro-
vided a method comprising: receiving, in a user terminal, at
least one signal with information depending on a location of
the user terminal; receiving, in a user terminal, a broadcast
signal from a private base station; processing, in a user ter-
minal, the at least one signal with information depending on
a location for providing a data related to a location of the user
terminal; comparing, in a user terminal, the data related to the
location and a reference data with each other; enabling, by a
user terminal, an attempt to contact the private base station if
the data related to the location and the reference data match
each other and, otherwise, disabling an attempt to contact the
private base station.

According to another aspect of the invention, there is pro-
vided a user terminal comprising a receiver configured to
receive at least one signal with information depending on a
location of the user terminal; a controller configured to pro-
cess the at least one signal for providing a data related to the
location while the user terminal is in a cell of an accessible
private base station; a memory configured to store the data as
a reference data related to the location of the accessible pri-
vate base station.

According to another aspect of the invention, there is pro-
vided a user terminal comprising a receiver configured to
receive at least one signal with information depending on a
location of the user terminal and a broadcast signal from a
private base station; and a controller configured to process the
received signal for providing data related to a location of the
user terminal, to compare the data related to the location and
a reference data with each other, to enable an attempt to
contact the private base station if the data related to the loca-
tion and the reference data match each other and, otherwise,
to disable an attempt to contact the private base station.

According to another aspect of the invention, there is pro-
vided a radio system comprising public base stations, private
base stations and user terminals; a user terminal comprising a
receiver configured to receive at least one signal with infor-
mation depending on a location of the user terminal; a con-
troller configured to process the at least one signal for pro-
viding data related to the location while the user terminal is in
a cell of an accessible private base station; a memory config-
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ured to store the data as a reference data related to the location
of the accessible private base station.

According to another aspect of the invention, there is pro-
vided a radio system comprising public base stations, private
base stations and user terminals; a user terminal comprising a
receiver configured to receive at least one signal with infor-
mation depending on a location of the user terminal and a
pilot signal from a private base station; and a controller con-
figured to process the received signal for providing data
related to a location of the user terminal, to compare the data
related to the location and a reference data with each other, to
enable an attempt to contact the private base station if the data
related to the location and the reference data match each other
and, otherwise, to disable an attempt to contact the private
base station.

According to another aspect of the invention, there is pro-
vided a computer program product encoding a computer pro-
gram of instructions for executing a computer process, the
process comprising: receiving at least one signal with infor-
mation depending on a location of the user terminal; process-
ing the at least one signal for providing data related to the
location while the user terminal is in a cell of a private base
station; saving the data related to the location as a reference
data of the accessible private base station.

According to another aspect of the invention, there is pro-
vided a computer program distribution medium readable by a
computer and encoding a computer program of instructions
for executing a computer process, the process comprising:
user terminal; processing the at least one signal for providing
data related to the location while the user terminal is in a cell
of a private base station; saving the data related to the location
as a reference data of the accessible private base station.

According to another aspect of the invention, there is pro-
vided a computer program product encoding a computer pro-
gram of instructions for executing a computer process, the
process comprising: receiving at least one signal with infor-
mation depending on a location of the user terminal; receiving
a broadcast signal from a private base station; processing the
at least one signal with information depending on a location
for providing a data related to a location of the user terminal;
comparing the data related to the location and a reference data
with each other; enabling an attempt to contact the private
base station if the data related to the location and the reference
data match each other and, otherwise, disabling an attempt to
contact the private base station.

According to another aspect of the invention, there is pro-
vided a computer program distribution medium readable by a
computer and encoding a computer program of instructions
for executing a computer process, the process comprising:
receiving at least one signal with information depending on a
location of the user terminal; receiving a broadcast signal
from a private base station; processing the at least one signal
with information depending on a location for providing a data
related to a location of the user terminal; comparing the data
related to the location and a reference data with each other;
enabling an attempt to contact the private base station if the
data related to the location and the reference data match each
other, and otherwise, disabling an attempt to contact the pri-
vate base station.

According to another aspect of the invention, there is pro-
vided a user terminal comprising means for receiving at least
one signal with information depending on a location of the
user terminal; means for processing the at least one signal for
providing data related to the location while the user terminal
is in a cell of a private base station; and means for saving the
data related to the location as a reference data of the acces-
sible private base station.

10

15

20

25

30

35

40

45

50

55

60

65

4

According to another aspect of the invention, there is pro-
vided a user terminal comprising means for receiving, in a
user terminal, at least one signal with information depending
on a location of the user terminal; means for receiving, in a
user terminal, a broadcast signal from a private base station;
means for processing, in a user terminal, the at least one signal
with information depending on a location for providing a data
related to a location of the user terminal, for comparing the
data related to the location and a reference data with each
other, for enabling an attempt to contact the private base
station if the data related to the location and the reference data
match each other and, otherwise, for disabling an attempt to
contact the private base station.

According to another aspect of the invention, there is pro-
vided a radio system comprising public base stations, private
base stations and user terminals; a user terminal comprising
means for receiving at least one signal with information
depending on a location of the user terminal; means for pro-
cessing the at least one signal for providing data related to the
location while the user terminal is in a cell of a private base
station; and means for saving the data related to the location
as a reference data of the accessible private base station.

According to another aspect of the invention, there is pro-
vided a radio system comprising public base stations, private
base stations and user terminals; a user terminal comprising
means forreceiving, in a user terminal, at least one signal with
information depending on a location of the user terminal;
means for receiving, in a user terminal, a broadcast signal
from a private base station; means for processing, in a user
terminal, the at least one signal with information depending
on a location for providing a data related to a location of the
user terminal, for comparing the data related to the location
and a reference data with each other, for enabling an attempt
to contact the private base station if the data related to the
location and the reference data match each other and, other-
wise, for disabling an attempt to contact the private base
station.

The invention provides several advantages. The signaling
related to NAS procedures can be avoided. That eliminates
interfering contacts with the core network and the decreased
signaling results in a reduction of energy consumption of a
battery in user equipment and interference in the radio sys-
tem.

LIST OF DRAWINGS

In the following, the invention will be described in greater
detail with reference to the embodiments and the accompa-
nying drawings, in which

FIG. 1 shows a radio system;

FIG. 2 illustrates a user terminal;

FIG. 3A illustrates saving a piece of information on an
accessible private base station;

FIG. 3B illustrates a determination whether a private base
station is an accessible private base station or not;

FIG. 4 illustrates measurements of distances of a private
base station with respect to a user terminal and a public base
station;

FIG. 5 illustrates a satellite positioning system;

FIG. 6 illustrates a flowchart of a method of saving a piece
of information on an accessible private base station; and

FIG. 7 illustrates a flowchart of a method of determining
whether a private base station is an accessible private base
station or not.

DESCRIPTION OF EMBODIMENTS

First, the radio system is described by means of FIG. 1. A
digital radio system may comprise user equipment 100 to
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104, at least one base station 106 to 108, and a base station
controller 110, which can also be called a radio network
controller. The user equipment 100 to 104, which may also be
called user terminals, may communicate with the base sta-
tions 106 to 108 using signals 112 to 116. A public base
station 106 may have a connection to the base station control-
ler 110 over a digital transmission link 118. A private base
station 108 may not necessarily be part of the radio system
although it may have a connection to the core network, such
asthebase station controller 110. The private base station 108
may be connected to WLAN (Wireless Local Area Network),
for example, and utilize the Internet. The signals 112 to 116
between the user terminals 100 to 104 and the base stations
106 to 108 carry digitized information, which is traffic data or
control data, for example.

The radio system may be based on GERAN (GSM/EDGE
RAN, where EDGE stands for Enhanced Data rates for Glo-
bal Evolution and RAN stands for Radio Access Network),
UTRAN (UMTS Terrestrial RAN) or LTE network elements,
without being limited to them. The radio system may also
utilize HSDPA, HSUPA (High Speed Uplink Packet Access),
WiFi (known as wireless fidelity) and WIMAX (Worldwide
Interoperability for Microwave Access).

While GSM and UTRAN are well known technologies as
such, LTE is a new technology and is based on OFDM (Or-
thogonal Frequency Division Multiplex) modulation format,
MIMO (Multiple Input Multiple Output) antenna technology
and SAE features which are known per se.

Each base station 106 to 108, both private and public,
broadcast a signal 112 to 116 which may be a pilot signal such
that a user terminal 100 to 104 can detect a potential base
station to serve the user terminal 100 to 104. Based on the
pilot signals, the user terminal selects a base station with
which to start communication when switched on or to which
to perform a handoff during normal operation. All the public
base stations 106 are typically meant to serve and communi-
cate with the user terminal 100 to 104 but not all private base
stations 108 are meant to serve or communicate with the user
terminal 100 to 104. A few scrambling codes of pilot signals
may be reserved for a large number of private base stations.
Hence, a certain scrambling code does not properly identify a
private base station.

Each public base station 106 broadcasts a signal 112t0 116
with information depending on the location of the base sta-
tion. Hence, when the user terminal 100 to 104 is traveling
from one location to another in the radio system, the user
terminal 100 receiving the broadcast signals all the time will
detect the change in the information depending on its loca-
tion. That is, the information depending on the location of the
public base station 106 can be used to determine the location
of the user terminal 100 since the user terminal 100 has to be
near enough a public base station to receive the broadcast.

A user terminal 200 is described in FIG. 2. The user termi-
nal includes an antenna 202, an isolator 204, a receiver 206, a
transmitter 208, a controller 210 and a memory 212. The
isolator 204 may be, for example, a circulator, to separate the
receiver 206 and the transmitter 208.

The user terminal 200 can transmit a signal such that a
digital signal processed by the controller 210 is fed to the
transmitter 208 for mixing the baseband signal up to a radio
frequency signal which is guided to the antenna 202 by the
isolator 204 to be transmitted as electromagnetic radiation.

A radio frequency electromagnetic signal hitting the
antenna 202, in turn, propagates through the isolator 204 to
the receiver 206 which mixes the radio frequency signal down
to a baseband signal, filters the analog signal and ND-con-
verts the signal to a digital form. To process the received

10

15

20

25

30

35

40

45

50

55

60

65

6

signal, the receiver 206 forwards the baseband signal to the
controller 210. The digital signal may be filtered and the data
in the signal may be digitally processed. The controller 210
may save the data obtained from the pieces of analog and/or
digital information of the received signal in a memory 212.
The pieces of information may relate to the location of a
public base station or directly to the location of the user
terminal 200.

FIG. 3A presents a situation where a user terminal 200 is in
acell 300 of a private base station 302 at a certain moment t; .
The user terminal 200 is assumed to move along the dashed
line. In a radio system among a plurality of private base
stations, a user terminal may first define and/or record data of
an accessible private base station or stations to be later able to
select and/or find the proper private base station with which
communication is possible. The cell 300 is defined by a cov-
erage area of a private base station 302 which is in this
example accessible by the user terminal 200. A cell can be
defined as a subdivision of the whole area of a radio system
where each subdivision, i.e. cell, has a transceiver as a base
station. At the same moment t,, the user terminal 200 may be
in a cell 306 defined by the coverage area of a public base
station 304. While in the cell 300 of the private base station
302, the user terminal 200 can access and communicate with
the private base station 302 if the private base station 302
belongs to the user of the user terminal 200, i.e. the user
terminal 200 has a right to access the private base station 302.
The accessible private base station 200 may be an access point
base station and it may also be called a home base station, a
home node B, a femtocell, an(/a femto) eNode B or simply a
home access. The eNode B refers to a base station with SAE
features. A user terminal may have one or more private base
stations at its disposal.

In an embodiment, a receiver 206 of a user terminal 200
may receive at least one signal with information depending on
the location of the user terminal 200 at moment t,. The at least
one signal may come from at least one public base station 304
broadcasting the signal(s). The controller 210 of the user
terminal 200 may process the at least one signal for providing
data related to the location of the user terminal 200. The
controller 210 may process the signal(s), for example, at a
moment t; when the user terminal 200 is in the cell of the
private base station 302. The controller 210 saves the obtained
data related to the location of the user terminal 200 in the
memory 212 as reference data related to the location of the
accessible private base station 302. The data define charac-
teristic information on the accessible base station.

The data related to the location of the user terminal 200
may be based on at least one of the following: CI (Cell
Identification), LAl (Location Area Identification), RAI
(Routing Area Identification), TAI (Tracking Area Identifica-
tion), distance between the user terminal and the public base
station or OTD (Observed Time Difference) measured by the
user terminal.

The at least one signal with information depending on the
location of the user terminal 200 may alternatively or addi-
tionally come from a satellite positioning system and the data
related to the location of the user terminal 200 may be based
on a geodetic position of the user terminal 200 on the planet.

The location of the user terminal 200 may be defined as an
area smaller than a cell to a plurality of cells of the radio
system. In the example of

FIG. 3A, the area may comprise the cell 306 defined by the
coverage of the public base station 304.

FIG. 3B presents a situation where the user terminal 200
has moved or is moving along the dashed line. While in
motion, the user terminal 200 may have entered a cell 308 of
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a public base station 310. The user terminal in the cell 308
may have also entered a cell 312 of a private base station 314
atamomentt,. The private base station 314 in this example is
not accessible by the user terminal 200. As both base stations
310, 314 broadcast pilot signals, the user terminal 200 recog-
nizes the base stations 310, 314. When the user terminal 200
is close to the private base station 314 the user terminal 200
may attempt to contact the private base station 314 in accor-
dance with the prior art. As the private base station 314 does
not belong to (the user of) the user terminal 200, the attempt
is in vain and results in interference and unnecessary con-
sumption of the battery of the user terminal 200 with a pos-
sibility of draining the battery.

In an embodiment, a receiver 206 the user terminal 200
may receive at least one signal with information depending on
the location of the user terminal 200 at moment t,. The
signal(s) may come from the public base station 310 which is
transmitting some information about itself with respect to the
radio system and hence defining a piece of information on the
location for any receiver within its coverage. In general, the
signals may come from more than one base station. The
controller 210 of the user terminal 200 may process the at
least one signal for providing data related to the location of
the user terminal 200. The controller 210 of the user terminal
200 may also compare the reference data and the data related
to the location of the user terminal. If the reference data and
the data related to the location of the user terminal match, the
user terminal may be enabled to have a connection with the
private base station. Otherwise, the connection is disabled.

The location of a user terminal can be regularly or irregu-
larly updated. A periodic update may be repeated after a
predetermined interval. An irregular update may be per-
formed when the user terminal is switched on or when the
user terminal performs a handoff. Each time an update is
performed, the user terminal locates itself among a group of
cells, the group including at least one cell. Since the group of
cells covers only a fraction of the geographical area covered
by the whole radio system, the location of the user terminal in
the radio system can be determined rather well.

The public base station 314 may broadcast at least one
signal including CI of a public base station 310. CI defines a
cell where the user terminal is, and CI can be updated every
time the user terminal is switched on and connects to a base
station. CI can also be updated when the user terminal per-
forms a handoff to a new base station and detects that the CI
of the new base station is different from that of the previous
base station. The controller 210 of the user terminal 200 may
determine the data related to the location of the user terminal
200 based on CI. Since Cl is usually related to a single public
base station only, the resolution of the location of a user
terminal is one cell.

The reference data may be CI of the public base station 304.
Because CI of the public base station 310 is different from the
reference data, the controller 210 makes the user terminal 200
avoid an attempt to contact any private base station when the
user terminal 200 is in the coverage 308 of the public base
station 310. When CI of a public base station matches the
reference data, the controller 210 may make it allowable for
the user terminal 200 to attempt to contact a private base
station since it can be assumed that the user terminal 200 is
actually at a location close to the accessible private base
station 302.

The public base station 314 may broadcast at least one
signal including [LAI of a public base station 310. LAl can be
updated every time a user terminal 200 is switched on and
connects to a base station. LAI can also be updated when a
user terminal performs a handoff to a new base station and
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observes that the LAI of the new base station is different from
that of the previous base station. LAI comprises LAC (Loca-
tion Area Code) and defines a group of cells with the same
L AL, the group including at least one cell. The controller 210
of'the user terminal 200 may determine the data related to the
location of the user terminal 200 based on LAI. Since LAl is
usually related to a plurality of neighboring public base sta-
tions, the resolution of the location of a user terminal is the
area of the cells of the neighboring public base stations.

The reference data may be LAI of the public base station
304. If LAl of the public base station 310 is different from the
reference data, the controller 210 makes the user terminal 200
avoid an attempt to contact the private base station 314. IfLAI
of'the public base station 310 matches the reference data, the
controller 210 may enable the user terminal 200 to attempt to
contact the private base station 314.

Similarly, the public base station 314 may broadcast at
least one signal including RAT of a public base station 310. A
routing area can be considered a section of a location area and
the term is often used in a packet-switched mode, such as
GPRS (General Packet Radio Services). A routing area
defines a group of cells with the same RALI, the group includ-
ing at least one cell. RAl includes several codes such as MCC
(Mobile Country Code), MNC (Mobile Network Code),
LAC, and RAC (Routing Area Code). MCC defines the coun-
try of the radio system and MNC defines the operator of the
radio system.

The controller 210 of the user terminal 200 may determine
the data related to the location of the user terminal 200 based
on RAI The reference data may be RAI of the public base
station 304. If RAI of the public base station 310 is different
from the reference data, the controller 210 makes the user
terminal 200 avoid an attempt to contact the private base
station 314. If RAI of the public base station 310 matches the
reference data, the controller 210 may make it allowable for
the user terminal 200 to attempt to contact the private base
station 314.

Similarly, the public base station 314 may broadcast at
least one signal including TAI of a public base station 310. A
term tracking area is often used in an LTE radio system. A
tracking area defines a group of cells with the same TAI, the
group including at least one cell.

The controller 210 of the user terminal 200 may determine
the data related to the location of the user terminal 200 based
on TAI The reference data may be TAI of the public base
station 304. If TAI of the public base station 310 is different
from the reference data, the controller 210 makes the user
terminal 200 to avoid an attempt to contact the private base
station 314. If TAI of the public base station 310 matches the
reference data, the controller 210 may make it allowable for
the user terminal 200 to attempt to contact the private base
station 314.

FIG. 4 represents a distance measurement. When a user
terminal 200 is in a cell 402 of a private base station 400, the
data related to the location of the user terminal 200 can be
determined as a distance D, between the user terminal 200
and the public base station 404 under whose coverage i.e. cell
406 the private base station 400 is. The controller 210 of the
user terminal can measure the distance D, on the basis of the
propagation delay of a signal or signals transmitted by the
public base station 404. When the distance D, is known, the
controller 210 of the user terminal 200 can determine the data
related to the location of the user terminal as the distance D, .

The reference data may be based on the distance D, ofthe
public base station in whose cell the accessible private base
station resides. If the distance D, of the public base station
404 is different from the reference data, the controller 210
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makes the user terminal 200 to avoid an attempt to contact the
private base station 400. If the distance D, of the public base
station 404 matches the reference data, the controller 210 may
make it allowable for the user terminal 200 to attempt to
contact the private base station 400.

The location accuracy can be increased and the probability
of NAS can be decreased by measuring distances to at least
two public base stations. A theoretical optimum can be
reached with signals from three separate public base stations
(trilateration or triangulation) whose use is often adequate to
define an unambiguous subcell area in a cell where the user
terminal has to reside to be able to access the private base
station.

Assuming that the base stations transmit synchronously,
OTD at reception of the signals, which arrive from two base
stations, corresponds to the distances of the base stations, i.e.
OTD equals to GTD (Geometrical Time Difference). Devia-
tions from synchronicity may also be taken into account.

In an embodiment, OTD can be measured when a user
terminal 200 receives at least one signal from a public base
station 404 and at least one signal from a private base station
400. As the signals carry information on their propagation
delay which depend on the location of the user terminal 200,
their OTD can be determined by a SFN-SFN (System Frame
Number) type 1 or type 2 measurement. The SFN-SFN type 1
measurement determines frame-level timing and chip-level
timing of the signals received from different base stations. As
to frame-level timing, the user terminal 200 determines the
deviations between the frame numbers of the signals. The
chip-level timing, in turn, depends on timing of sequences of
descrambling pseudo-noise used for the signals. In the SFN-
SFN type 2 measurement, the user terminal 200 measures
chip-level timing of the signals received from different base
stations.

The controller 210 of the user terminal 400 may measure
OTD between a public base station 404 and a private base
station 400, the private base station 400 being in the coverage
of the public base station 404. The user terminal 400 may
determine data related to the location of the user terminal 200
based on OTD between the public base station 404 and the
private base station 400.

The reference data may be based on OTD ofthe public base
station in whose cell the accessible private base station
resides. [f OTD of the public base station 404 is different from
the reference data, the controller 210 makes the user terminal
200 avoid an attempt to contact the private base station 400. If
OTD of the public base station 404 matches with the refer-
ence data, the controller 210 enables the user terminal 200 to
attempt to contact the private base station 400.

The public base station in whose cell the accessible private
base station resides may have a known location with respect
to the accessible private base station and the known location
may also be stored as part of the reference data in the memory
212 of the user terminal 200. In that case, both OTD and a
location of'ajust detected public base station can be compared
with the reference data in order to check whether a private
base station which resides in a cell of the just detected public
base station is accessible.

FIG. 5 represents the use of a satellite positioning system.
The satellite system may be GNSS (Global Navigation Sat-
ellite System) or Galileo, for instance. The user terminal 200
receives signals from a satellite positioning system 500. The
controller of the user terminal 200 may process the signals to
provide the location of the user terminal 200 as a geodetic
position on earth. The reference data stored in the memory
210 of the user terminal 200 may be based on the geodetic
position determined during the time the user terminal 200
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resides in the cell of an accessible private base station. The
cell 406 of the public base station 404 is not necessarily
needed in this embodiment.

If the data based on the geodetic position of the user ter-
minal is different from the reference data while the user
terminal is traveling in the radio system, the controller 210
makes the user terminal 200 avoid an attempt to contact any
private base station. If the geodetic position of the user ter-
minal 200 matches with the reference data, the controller 210
enables the user terminal 200 to attempt to contact a private
base station.

Instead of using one method, it is possible to combine the
methods described above for determining the reference data
and the data related to the location of the user terminal.

FIG. 6 presents a flowchart of a method of saving a piece of
information on the location of the user terminal with respect
to a public base station or a geodetic position on earth while
the user terminal is in a cell of an accessible private base
station. In step 600, the user terminal receives at least one
signal with information depending on the location of the user
terminal. In step 602, the user terminal processes the at least
one signal for providing data related to the location while the
user terminal is in a cell of a private base station. In step 604,
the user terminal saves the data related to the location as
reference data of the accessible private base station.

FIG. 7 presents a flowchart of a method of determining
whether a private base station can be selected as an accessible
base station or not. In step 700, a user terminal receives at
least one signal with information depending on the location of
the user terminal. In step 702, the user terminal receives a
broadcast signal from a private base station. In step 704, the
user terminal processes the at least one signal with informa-
tion depending on the location for providing data related to
the location of the user terminal. In step 706, the user terminal
compares the data related to the location and reference data
with each other. In step 708, the user terminal enables an
attempt to contact the private base station if the data related to
the location and the reference data match each other, and
otherwise, disables an attempt to contact the private base
station.

The controller may be configured to perform at least some
of the steps described in connection with the flowcharts of
FIGS. 6 and 7. The embodiments may be implemented as a
computer program comprising instructions for executing a
computer process. The computer program may be in a source
code form, object code form, or in some intermediate form,
and it may be stored in some sort of carrier which may be any
entity or device capable of carrying the program. Such carri-
ers include a record memory, computer memory, read-only
memory, electrical carrier signal, telecommunications signal,
and a software distribution package, for example. Depending
on the processing power needed, the computer program may
be executed in a single electronic digital computer or it may
be distributed amongst a number of computers.

In addition to or instead of the computer program, the
embodiments may be implemented at least partly as one or
more integrated circuits, such as ASIC (Application-Specific
Integrated Circuits). Other hardware embodiments are also
possible, such as a circuit built of separate logic components.
A hybrid of these different implementations is also feasible.

The computer program may be stored on a computer pro-
gram distribution medium readable by a computer or a pro-
cessor. The computer program medium may be, for example
but not limited to, an electric, magnetic, optical, infrared or
semiconductor system, device or transmission medium. The
computer program medium may include at least one of the
following media: a computer readable medium, a program
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storage medium, a record medium, a computer readable
memory, a random access memory, an erasable program-
mable read-only memory, a computer readable software dis-
tribution package, a computer readable signal, a computer
readable telecommunications signal, computer readable
printed matter, and a computer readable compressed software
package.

Even though the embodiments have been described above
with reference to an example according to the accompanying
drawings, it is clear that the invention is not restricted thereto
but can be modified in several ways within the scope of the
appended claims.

The invention claimed is:
1. A method, comprising:
receiving, in a user terminal, at least one signal from a
public base station and at least one signal from a private
base station, each of the signals carrying information
pertaining to propagation delay depending on a location
of the user terminal;
processing, in the user terminal, the at least one signal from
the public base station and the at least one signal from
the private base station for providing data as a system
frame number measurement related to the location while
the user terminal is in a cell of a private base station; and

saving, in the user terminal, the data related to the location
as a reference data of an accessible private base station;

wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.

2. The method of claim 1, the method comprising receiving
the at least one signal from the public base station of a radio
system; and processing the at least one signal for providing
the data so that the data represents an area comprising at least
one cell of the radio system.

3. The method of claim 1, the method comprising receiving
the at least one signal from the public base station of a radio
system; and processing the at least one signal for providing
the data so that the data represents a subcell area in a cell of the
radio system.

4. The method of claim 1, the method comprising receiving
the at least one signal from the public base station or the at
least one signal from the private base station from a satellite
positioning system; and processing the at least one signal for
providing the data so that the data represents a geodetic posi-
tion on earth.

5. A method, comprising:

receiving, in a user terminal, at least one signal with infor-

mation depending on a location of the user terminal;

receiving, in a user terminal, a broadcast signal from a

private base station;
processing, in a user terminal, the at least one signal with
information depending on the location for providing
data related to the location of the user terminal;

comparing, in a user terminal, the data related to the loca-
tion and a reference data with each other; and

enabling an attempt to contact, by the user terminal, the

private base station if the data related to the location and
the reference data match each other and, otherwise, dis-
abling an attempt to contact the private base station;
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receiving the at least one signal from at least one public
base station of a radio system; and processing the at least
one signal for providing the data related to the location
so that the location represents an area comprising at least
one cell of the radio system;

measuring an observed time difference between a public
base station having a known location and a private base
station, the private base station being in the coverage of
the public base station having a known location; and
determining the data related to the location with respect
to the private base station on the basis of the observed
time difference between the public base station having a
known location and the private base station;

wherein the observed time difference is determined by a
system frame number measurement using chip-level
timing that depends on a timing of sequences of
descrambling pseudo-noise used for each of the signals;
and

wherein the observed time difference determined by using
chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to the known location of the public base
station to check whether the private base station resides
in a cell of the public base station.

6. The method of claim 5, the method comprising receiving

at least one signal including location area identification of a
public base station; and determining the data related to the
location on the basis of the location area identification.

7. The method of claim 5, the method comprising receiving
at least one signal including routing area identification of a
public base station; and determining the data related to the
location on the basis of the routing area identification.

8. The method of claim 5, the method comprising receiving
at least one signal including tracking area identification of a
public base station; and determining the data related to the
location on the basis of the tracking area identification.

9. The method of claim 5, the method comprising receiving
atleast one signal including cell identification of a public base
station; and determining the data related to the location on the
basis of the cell identification.

10. The method of claim 5, the method comprising mea-
suring a distance between the user terminal and at least one
public base station on the basis of the at least one received
signal; and determining the data related to the location on the
basis of the distance to the at least one public base station.

11. The method of claim 5, the method comprising receiv-
ing the at least one signal from at least one public base station
of a radio system; and processing the at least one signal for
providing the data so that the data represents a subcell in a cell
of the radio system.

12. The method of claim 5, the method comprising receiv-
ing the at least one signal from a satellite positioning system;
and processing the at least one signal for providing the loca-
tion so that the location represents a geodetic position on the
earth.

13. A user terminal, comprising:

a receiver configured to receive at least one signal from a
public base station and at least one signal from a private
base station, each of the signals carrying information
pertaining to propagation delay depending on a location
of the user terminal;

a controller configured to process the at least one signal
from the public base station and the at least one signal
from the private base station for providing data as a
system frame number measurement related to the loca-
tion while the user terminal is in a cell of an accessible
private base station; and
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a memory configured to store the data as a reference data
related to the location of an accessible private base sta-
tion;

wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim- 3
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.

14. The user terminal of claim 13, wherein the receiver is

10

15

configured to receive the at least one signal from the at least
one public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents an area comprising at least one
cell of the radio system.

20
15. The user terminal of claim 13, wherein the receiver is

configured to receive the at least one signal from the at least
one public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents a subcell area in a cell of the
radio system.

25

16. The user terminal of claim 13, wherein the receiver is

configured to receive the at least one signal from the public
base station or the at least one signal from the private base

station from a geodetic positioning satellite system; and the 30

controller is configured to process the at least one signal for
providing the data as so that the data represents a geodetic
position on the earth.

17. A user terminal, comprising:
a receiver configured to receive at least one signal with
information depending on a location of the user terminal
and a broadcast signal from a private base station; and
a controller configured
to process the received signal for providing data related
to a location of the user terminal,

to compare the data related to the location and a refer-
ence data with each other, and

to enable an attempt to contact the private base station if
the data related to the location and the reference data
match each other and, otherwise, to disable an attempt
to contact the private base station;

wherein the receiver is configured to receive the at least
one signal from at least one public base station of a
radio system; and the controller is configured to pro-
cess the at least one signal for providing the data
related to the location so that the data represents an
area comprising at least one cell of the radio system;

wherein the controller is configured to measure an
observed time difference between a public base sta-
tion having a known location and a private base sta-
tion, the private base station being in the coverage of
the public base station having a known location; and
the controller is configured to determine the data
related to the location with respect to the private base
station on the basis of the observed time difference
between the public base station having a known loca-
tion and the private base station; and

wherein the observed time difference is determined by a
system frame number measurement using chip-level
timing that depends on a timing of sequences of 65
descrambling pseudo-noise for each of the signals from
the private base station and the public base station; and
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wherein the observed time difference determined by using
chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to the known location of the public base
station to check whether the private base station resides
in a cell of the public base station.

18. The user terminal of claim 17, wherein the receiver is
configured to receive the at least one signal from at least one
public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents an area comprising at least one
cell of the radio system.

19. The user terminal of claim 17, wherein the receiver is
configured to receive signals from at least two public base
stations of a radio system; and the controller is configured to
process the signals for providing the data so that the data
represents a subcell area in a cell of the radio system.

20. The user terminal of claim 17, wherein the receiver is
configured to receive at least one signal including location
area identification of a public base station; and the controller
is configured to determine the data related to the location on
the basis of the location area identification.

21. The user terminal of claim 17, wherein the receiver is
configured to receive at least one signal including routing area
identification of a public base station; and the controller is
configured to determine the data related to the location on the
basis of the routing area identification.

22. The user terminal of claim 17, wherein the receiver is
configured to receive at least one signal including tracking
area identification of a public base station; and the controller
is configured to determine the data related to the location on
the basis of the tracking area identification.

23. The user terminal of claim 17, wherein the receiver is
configured to receive at least one signal including cell iden-
tification of a public base station; and the controller is con-
figured to determine the data related to the location on the
basis of the cell identification.

24. The user terminal of claim 17, wherein the controller is
configured to measure a distance between the user terminal
and at least one public base station based on the at least one
received signal; and the controller is configured to determine
the data related to the location on the basis of the distance to
the at least one public base station.

25. The user terminal of claim 17, wherein the receiver is
configured to receive the at least one signal from at least one
public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents a subcell area in a cell of the
radio system.

26. The user terminal of claim 17, wherein the receiver is
configured to receive the at least one signal from a satellite
positioning system; and the controller is configured to pro-
cess the at least one signal for providing the data so that the
data represents a geodetic position on the earth.

27. A radio system comprising public base stations, private
base stations, and user terminals, the radio system compris-
ing:

a user terminal comprising,

a receiver configured to receive at least one signal from
a public base station and at least one signal from a
private base station, each of the signals carrying infor-
mation pertaining to propagation delay depending on
a location of the user terminal;

a controller configured to process the at least one signal
from the public base station and the at least one signal
from the private base station for providing data as a
system frame number measurement related to the
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location while the user terminal is in a cell of an
accessible private base station; and
amemory configured to store the data as a reference data
related to the location of the accessible private base
station;
wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and
wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.
28. The radio system of claim 27, wherein the receiver is
configured to receive the at least one signal from the at least
one public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
location so that the location represents an area comprising at
least one cell of the radio system.
29. The radio system of claim 27, wherein the receiver is
configured to receive signals from at least two public base
station of a radio system; and the controller is configured to
process the signals for providing the data so that the data
represents a subcell area in a cell of the radio system.
30. The radio system of claim 27, wherein the receiver is
configured to receive the at least one signal from a satellite
positioning system; and the controller is configured to pro-
cess the at least one signal for providing the data so that the
data represents a geodetic position on earth.
31. A radio system comprising public base stations, private
base stations, and user terminals, the radio system compris-
ing:
a user terminal comprising,
a receiver configured to receive at least one signal with
information depending on a location of the user ter-
minal and a pilot signal from a private base station;
and
a controller configured
to process the received signal for providing data
related to the location of the user terminal,

to compare the data related to the location and a ref-
erence data with each other, and

to enable an attempt to contact the private base station
if the data related to the location and the reference
data match each other and, otherwise, to disable an
attempt to contact the private base station;

wherein the receiver is configured to receive the at
least one signal from at least one public base station
of a radio system; and the controller is configured
to process the at least one signal for providing the
data related to the location so that the data repre-
sents an area comprising at least one cell of the
radio system; and

wherein the controller is configured to measure an
observed time difference between a public base
station having a known location and a private base
station, the private base station being in the cover-
age of the public base station having a known loca-
tion; and the controller is configured to determine
the data related to the location with respect to the
private base station on the basis of the observed
time difference between the public base station
having a known location and the private base sta-
tion; and
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wherein the observed time difference is determined by a
system frame number measurement using chip-level
timing that depends on a timing of sequences of
descrambling pseudo-noise used for each of the signals;
and

wherein the observed time difference determined by using
chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to the known location of the public base
station to check whether the private base station resides
in a cell of the public base station.

32. The radio system of claim 31, wherein the receiver is
configured to receive the at least one signal from at least one
public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents an area comprising at least one
cell of the radio system.

33. The radio system of claim 31, wherein the receiver is
configured to receive signals from at least two public base
stations of a radio system; and the controller is configured to
process the signals for providing the data so that the data
represents a subcell area in a cell of the radio system.

34. The radio system of claim 31, wherein the receiver is
configured to receive at least one signal including location
area identification of a public base station; and the controller
is configured to determine the data related to the location on
the basis of the location area identification.

35. The radio system of claim 31, wherein the receiver is
configured to receive at least one signal including routing area
identification of a public base station; and the controller is
configured to determine the data related to the location on the
basis of the routing area identification.

36. The radio system of claim 31, wherein the receiver is
configured to receive at least one signal including tracking
area identification of a public base station; and the controller
is configured to determine the data related to the location on
the basis of the tracking area identification.

37. The radio system of claim 31, wherein the receiver is
configured to receive at least one signal including cell iden-
tification of a public base station; and the controller is con-
figured to determine the data related to the location on the
basis of the cell identification.

38. The radio system of claim 31, the controller is config-
ured to measure a distance between the user terminal and at
least one public base station based on the at least one received
signal; and the controller is configured to determine the data
related to the location on the basis of the distance to the at least
one public base station.

39. The radio system of claim 31, wherein the receiver is
configured to receive the at least one signal from at least one
public base station of a radio system; and the controller is
configured to process the at least one signal for providing the
data so that the data represents a subcell area in a cell of the
radio system.

40. The radio system of claim 31, wherein the receiver is
configured to receive the at least one signal from a satellite
positioning system; and the controller is configured to pro-
cess the at least one signal for providing the data so that the
data represents a geodetic position on the earth.

41. A computer program product encoding a computer
program of instructions for executing a computer process, by
a processor coupled with a memory, the process comprising:

receiving at least one signal from a public base station and
at least one signal from a private base station, each of the
signals carrying information pertaining to propagation
delay depending on a location of the user terminal;



US 9,119,135 B2

17

processing the at least one signal from the public base
station and the at least one signal from the private base
station for providing data as a system frame number
measurement related to the location while the user ter-
minal is in a cell of a private base station;

saving the data related to the location as a reference data of

an accessible private base station;
wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.

42. A non-transitory computer readable storage medium
tangibly embodying a program of instructions readable by a
computer and for executing a computer process, the process
comprising:

receiving, in a user terminal, at least one signal from a

public base station and at least one signal from a private
base station, each of the signals carrying information
pertaining to propagation delay depending on a location
of the user terminal;

processing the at least one signal from the public base

station and the at least one signal from the private base
station for providing data as a system frame number
measurement related to the location while the user ter-
minal is in a cell of a private base station;

saving the data related to the location as a reference data of

an accessible private base station;
wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.

43. The non-transitory computer readable storage medium
of claim 42, the storage medium including at least one of the
following media: a computer readable medium, a program
storage medium, a record medium, a computer readable
memory, a computer readable software distribution package,
and a computer readable compressed software package.

44. A computer program product encoding a computer
program of instructions for executing a computer process, by
a processor coupled with a memory, the process comprising:

receiving at least one signal with information depending on

a location of a user terminal;

receiving a broadcast signal from a private base station;

processing the at least one signal with information depend-

ing on the location for providing data related to the
location of the user terminal;
determining an observed time difference by a system frame
number measurement using chip-level timing that
depends on a timing of sequences of descrambling
pseudo-noise used for each of the at least one signal with
information depending on a location of a user terminal
and the broadcast signal from the private base station;

comparing the data related to the location and a reference
data with each other; and
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enabling an attempt to contact the private base station ifthe
data related to the location and the reference data match
each other and, otherwise, disabling an attempt to con-
tact the private base station; and

wherein the observed time difference determined by using

chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to a known location of a public base
station to check whether the private base station resides
in a cell of the public base station.

45. A non-transitory computer storage medium tangibly
embodying a computer program of instructions readable by a
computer and for executing a computer process, the process
comprising:

receiving at least one signal with information depending on

a location of a user terminal;

receiving a broadcast signal from a private base station;

processing the at least one signal with information depend-

ing on the location for providing data related to the
location of the user terminal;
determining an observed time difference by a system frame
number measurement using chip-level timing that
depends on a timing of sequences of descrambling
pseudo-noise used for each of the at least one signal with
information depending on a location of a user terminal
and the broadcast signal from the private base station;

comparing the data related to the location and a reference
data with each other; and

enabling an attempt to contact the private base station ifthe

data related to the location and the reference data match
each other and, otherwise, disabling an attempt to con-
tact the private base station; and
wherein the observed time difference determined by using
chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to a known location of a public base
station to check whether the private base station resides
in a cell of the public base station.
46. The non-transitory computer storage medium of claim
45, the storage medium including at least one of the following
media: a computer readable medium, a program storage
medium, a record medium, a computer readable memory, a
computer readable software distribution package, and a com-
puter readable compressed software package.
47. A user terminal, comprising:
means for receiving at least one signal from a public base
station and at least one signal from a private base station,
each of the signals carrying information pertaining to
propagation delay depending on a location of the user
terminal;
means for processing the at least one signal from the public
base station and the at least one signal from the private
base station for providing data as a system frame number
measurement related to the location while the user ter-
minal is in a cell of a private base station; and
means for saving the data related to the location as a refer-
ence data of an accessible private base station;

wherein the system frame number measurement deter-
mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.
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48. A user terminal, comprising:

means for receiving, in a user terminal, at least one signal
with information depending on a location of the user
terminal;

means for receiving, in a user terminal, a broadcast signal

from a private base station; and

means for processing, in a user terminal, the at least one

signal with information depending on the location for
providing data related to the location of the user termi-
nal, for comparing the data related to the location and a
reference data with each other, for enabling an attempt to
contact the private base station if the data related to the
location and the reference data match each other and,
otherwise, for disabling an attempt to contact the private
base station;

wherein an observed time difference is determined by a

system frame number measurement using chip-level
timing that depends on a timing of sequences of
descrambling pseudo-noise used for each of the signals;
and

wherein the observed time difference determined by using

chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to a known location of a public base
station to check whether the private base station resides
in a cell of the public base station.

49. A radio system comprising public base stations, private
base stations, and user terminals, the radio system compris-
ing:

a user terminal comprising,

means for receiving at least one signal from a public base
station and at least one signal from a private base
station, each of the signals carrying information per-
taining to propagation delay depending on a location
of the user terminal;

means for processing the at least one signal from the
public base station and the at least one signal from the
private base station for providing data as a system
frame number measurement related to the location
while the user terminal is in a cell of a private base
station; and
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means for saving the data related to the location as a
reference data of an accessible private base station;

wherein the system frame number measurement deter-

mines an observed time difference using chip-level tim-
ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals; and

wherein the observed time difference using chip-level tim-

ing that depends on a timing of sequences of descram-
bling pseudo-noise used for each of the signals is com-
pared to a known location of the public base station to
check whether the private base station resides in a cell of
the public base station.

50. A radio system comprising public base stations, private
base stations and user terminals, the radio system comprising:
a user terminal comprising,

means for receiving, in a user terminal, at least one
signal with information depending on a location of the
user terminal;

means for receiving, in a user terminal, a broadcast
signal from a private base station; and

means for processing, in a user terminal, the at least one
signal with information depending on the location for
providing data related to the location of the user ter-
minal, for comparing the data related to the location
and a reference data with each other, for enabling an
attempt to contact the private base station if the data
related to the location and the reference data match
each other and, otherwise, for disabling an attempt to
contact the private base station;

wherein an observed time difference is determined by a

system frame number measurement using chip-level
timing that depends on a timing of sequences of
descrambling pseudo-noise used for each of the signals;
and

wherein the observed time difference determined by using

chip-level timing that depends on a timing of sequences
of descrambling pseudo-noise used for each of the sig-
nals is compared to a known location of the public base
station to check whether the private base station resides
in a cell of the public base station.
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